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Fluorescence Spectra of Methamidophos

BI Lin-na, CHEN Guo.qingA, WANG Jun, ZHU Tuo, GAO Shu-mei
(School of Science, Jiangnan University, Wuxi 214122, China)

Abstract: Using SP-2558 multifunctional spectrometer system, the spectral characteristic of Methamidophos with
different concentrations solution induced by different wavelength UV-light as been experimentally studied with the
fluorescence spectra. The results show that a stronger fluorescence can be generated when pure solution of methamido-
phos is exited by UV light with a wavelength of 360nm and the peak position is located at 406nm and 427nm
separately; a stronger fluorescence can be generated when dilute solution of methamidophos is exited by UV light with
a wavelength of 280nm, one peak position is located at 337nm and 427nm and the other is a range from 620~720nm.
According to the principle of molecular spectroscopy, through analyzing, the fluorescence is generated by the transition
ofthe 7T electronic structure formed by the — NH, and P=0.The —OH and — H have influence on the
fluorescence spectra and make change in the fluorescence peaks. Then the characteristic and the mechanism of the

fluorescence spectra of methamidophos are explained.

Key words: spectroscopy; fluorescence; organophosphorus pesticide; molecular structure; food safety
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Fig.1 Fluorescence spectra of Methamidophos with

different concentrations.
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Fluorescence Spectra of Sunset Yellow and its Characteristic

WANG Jun, CHEN Guo—QingA, GAO Shu-Mei, WU Hao, BILin-Na
(School of Science, Jiang-nan University, Wuxi214122)

Abstract: With the Roper Scientific SP-2558 multifunctional spectrometer system, sunset yellow, the synthetic edible
pigment’s three-dimensional fluorescence spectra is analyzed, and its solutions of 10 different concentrations are
measured. The results indicate that the fluorescence of sunset yellow solution at the concentration of 0.500 mg/ml peaks
at 583 nm when excited with the best excitation wavelength of 348 nm; at the concentration of 0.010
mg/ml-1.000mg/ml, the fluorescence intensity increases and then weakens with the enhancement of the concentration
and apparent red shift. It is considered sunset yellow solution can produce fluorescence because nitric group links a
benzene ring and a naphthyl together to form a conjugate structure located at the contraposition of naphthyl in place of
the group -SO3Na and -OH. It greatly increases the conjugate extent of sunset yellow elements to absorb and give off

fluorescence.

Key words: spectroscopy; fluorescence spectra; spectral analysis; sunset yellow; molecular structure; edible pigment

Lo B
Nanjing, Jiangsu

515
REMECHNEAGREETZM, P&
WHRIMAEMRARL . WA, IR, AERNRE
F, AHEARBREZAEHE R-N=N-R @&, KFK
ARBEHELEY, ENNABFE—EMRZE
HEERE AT FER
GEEANMIERITUEER, ERhPEE,
BUEERMNHERSFEENARBARE . EF
R, ALEREERMOEEFRNBRBRZER, ©T

~

b, BHEFTRN GRS BEE, mRBGRAE
Wk, FERMREESE T, #T TR, €&
MAT&RERRUTFR. Rifd, 1£58077%
AL RRED, e AR R AR, N5
I~ BTFFHNEMTERFRRKEH, HHED,
TR ARE AL, T LURE S 58 B AR BE 3
RACEBRIEBRE, REH. 2 ANEROT
Jri%, JEFRTEN YT IT LS T 1R4F R A,
BEEEMNS, E4 K IEERLELE AL T
EEMRIE. EBRMA LA NEEAEENIR

5



LHE B =R EVEFNTEFER

.

A 30 A R BE F 7% B0 R SO6 6 1 AT
B, wHe, X AFBES TEHRFIESTORIET
PR RIEAT OB _E RIS, X Tt
B EN EEN EAERS TEHAHE—P
Wil Hik, RRTIOLEMBARNA, #HET
HHEENRY. RE. L. BaRIEAR;
LNERT BuR 0o b g VIR v e L O B
RERFGH ESRARCEMRAMENERAES
fRE1EH .

1 SRE. &

1.1 SRR

K F3£E Roper Scientific /A 7] ] SP—2558 %
ThEEE M E RE RS Q% E M7 o66iE.
HERARAETEATAT, 2 RE B AN RGE ERE
AR BRI P R A R A b, Hofm A &
PR BT RN MR EE R EN RS HH
CCD REMRS, BJa Hit HHUHIT L REN 4L
MEEFHEMHTRER. BREEANRZEFHEHA
TFRK 1200 ZI2% 1 [R]85t C D 78 4 300 nm),
R4 b K 150 ZIZ 6 (KN
500nm). Al A % 38 5 e B R bR AE P RO O
P4, WREEXN 1.000mg/ml, LUBAKAEH], B
10 A (0.010mg/ml. 0.050mg/ml. 0.060mg/ml.
0.070mg/ml. 0.080mg/ml. 0.100mg/ml. 0.120mg/ml.
0.250mg/ml. 0.500mg/ml. 1.000mg/ml) 7 [ &
IV
1.2 KWHZE

ECHILFAY 0.500mg/ml HEHEE®, A 3ml
ATE AR KL EMRE, BRI fFIEEED)
FNRE, HENIER TR HRER. EREE
25CEAZRTH#ITH. ERSEH. EHTEX
150 ZIZeJetlt Attty SRR ER 15s,
310nm-400nm %% 2nm FH1TEK , £3 F) 0.500mg/ml
A% MBS IE DOt . 76 iR TAERYERE B3R
H & BB ERCR B, AR BEK R
ERERR, REBAEMTOCRE, BIHEZE
MR, ETFeEhn.

2 LR

2.1 0.500mg/ml R EIF AR KK
7E 310nm-400nm LA EEUR T, HEBBRAE
SN, F origin FlIRHE =T AZEANES

6

g, wE 1R, EREBREKK 348nm
BORT, PICUEX NI KTE 583nm, FEEHEXT 38
FEIEE] 810; F4h, NWEELLISL MR ZFEE L
A LA O S B HE 2 R A ik AR A .

EH1 BEERRNZHIGZRMESETNE
Fig.1 three—dimensional equiangular and contour

fluorescence spectra of sunset yellow solution

22 10 MARIRE B EERRN _HR A A%

= 455006 X H % BT . 1
330nm-400nm 25U T, 133 BB BN
348nm. TESLIRAIA 348nm 1 UK GTE R FE R SE
BHET. 2 %# 0.010mg/ml. 0.050mg/ml.
0.060mg/ml. 0.070mg/ml. 0.080mg/ml. 0.100mg/ml.
0.120mg/ml. 0.250mg/ml. 0.500mg/ml. 1.000mg/ml
AR A%, HEE 2.

diec

®ee Py %
.

LIERN A ]

B2 7 348mm A TRIREIRE B ER 4500k
Fig.2 2-dimensional fluorescence spectra of sunset
vellow solutions at different concentrations excited

at 348nm

AUEBIFEHRETEE A, FEERERIR N,
HIX FECIRBL LGSR IF TS, MK FEA 0.080mg/ml

~



ER, F: HERFENTOOLESE

i, MXPOLREARR K. FH, BEMEHR
BRI, BETEEA 549nm-598nm: 7EEH,
F B HIR G R BRI — AT .
3t 5itie
3.1 FERANER

i B RS I0 45 BT 41, ZEP K 330nm-400nm
SRR EUR T, 0.500mg/ml # H % W AE TR UL
FFHRHRN, RIAEEFKH 583nm. FHit,
A% &S TLAFHEMNEAREER, DIREOETFEE
&, wE 3 HHEEFERMS TEHE.

HO

NaoasO-N =N 3

SOzNa
3 HEHEMSTEMEX

Fig. 3 molecular structure of sunset yellow

ZEMAXPERANERE —NMEEBIERE
—ig, JERKTEN, P HuELFY BEEAN S
T, BFEFMERZ mELMRERE, > TA5R
P, X3 RERIFEAERRIMEIER. A, %
FBEBRE KRS #2530 205nm, 278nm,
TI253F % 286nm, 321nm!®, ifj A& & {URIK AT
310nm AIEH .

Z00riAN, HTZEHR E-OH R ENITFE,
i H R A% MR -OH 9 n B TR H BRI
B EmE~EN. BFEMNfn B THETFEILTES
I LB n HUBRCEAT, WmERR EENEET
o BT 4K, FERYRKTHIEFNRBAER, K
K5 R4, MATHRAUE. F
HEUXF-SO3Na 5-0H & FZERFIAL, KK
sRT A% FRIILYERRE, KR T /7R —Fm
L, BEBARGEFHIRS, BETRGELE
ZFHE, ARESIEMMIRS), Hik AR AR
Wt EETT, HRHMBAIFEN. HIR, ERFERKH,
A%#ES TERBPELSERG SEBME, ®
BRI FER G, XFEMEEREMERT %R
D TRF RIS, s T B %3478 TARRE
ERJLE, Hmm/NT EEHKIT  —RE TR
HE,

3.2 AEEBRRARANBE SRR

U 4
-

%
e 4 -
%
LY
“-
Y

alative peaskyi.J

4
1]
1
-
d
.
]
1]
L]

) g

1

-

=

‘ nut;inl-ul'rl
4 SREFIRNIERE R X R RIS thik
Fig.4 relation and curve of Concentration and

fluorescence peak value

elC

BiEsoemp [ = Kop(-e™)no swpepr

WMINB|— RS, ¢ T BHET 0, IR A,

WRIHRBEHAEY K. 7F 348nm BB E T,
FHTE 583nm SMATIRESRBERIX R WE 4 Fix;
B B % SR B I, AT 9 SE5R BE S 1ok
JEHSS, 24K 0.080mg/ml B, ¥R TR IR
LB T A, QRGN HE RIS IAIREE, XTI
TR BEANE K I T SR PR AR, 24K BER 1.000mg/ml
B, HERBBMORNEFESELALEEN.
TEARWRBERT, FORME(EIRE SR 2L
MEIR R, FHiext B A S LU B 2 hE:

Y=a(x-b) o,
a=24400.4 +£1105.59
b=-0.01876 +0.00347 , R* =0.99388

R RN, FOERERER, RAKEBES
REZRFEEXR, WEEANTRAUEBHHE

Y=1/[a+bx(°_"], Hh.

a=0.00042+0.08020E -6
b=0.00744+0.00158
c=425%+0.254

R? =0.99886
PL EPIAN 75 72 0 b 22 B T 9 BE 9% 6 04 3R
7



LB ZREYEFNTFES

FERKR, il R IO6HREA € BAG T H & 30
WA BEIROL T SEIR KR

HPTCAH XA RS, AP A& B weR B
BRAE, HALT 2 FRMPES- RESHEKR, 5
HAOERBEARE R %, (UFE A REREEFD K
HHER EZS A LR A

A A > A, AT (1);
A Ay > 4y A (2);

A g 3 rREANBREEANBR=T
ENT, AR (1D TUFH, HIAREREESS
FRRREE, RAH—AERES, mHLEE
LB R AR O R, TR (2) R
BEAN TE=EAEEN TR, #17T &M
B REEE, EHREIORE, B, K
B, KRB FE R STE B TRIR i 2 BTk S Bk
W, SR BITRES.

33 BEREBRARAEKLBIFYE

o1 2 T LUt , B I 7 A R FE A4
KA IR R BRI T AR “aB”,
NI 549nm-598nm, L& R BE 5 S
G B RPAET, DURRE RS, FoRIEHE B2
s E 5 FTR.

-
i '
s
(vy‘ -
F

im.
H

v we s e 3% e

B 5 REFR N EMN TR XA RE LS Lk
Fig.5 relations and | inear curve of Concentration and

fluorescence peak position

Xt B & s T A1 B R
Y=A+Bx+Cx*>+Dx’

H,
A=547.7+0.86

B=181.3%+12.96
C =-300.9+36.83
D =169.9+25.17

R* =0.99686

EH NN, ZHUBRAE KEREBAOE, X
FERATARMNZECABTRAKEARH, &8
AW SN, EEHATE, NE2FR, TEK
B¢ 610 R 58 530nm-660nm FEAS AR, (K ]
PLIA R 77 7E LA % 6 W A B A AV F e 7 Bl 9 1 %%
KE, REARFRTRAKEARE:EERERNEK,
KK TOE AR AE R, SBRNHEAET

B, ARR A A HOUE (SR BER SR, i

Wt [ PR S I W (A B WA, BT LU= AR
ABIZR. 5o, ELMEEABRN, HIRTH
BL 5 53 T X 5856 B PRI it 1] e 9 BB Y
[l o

4 g

AT EREERRZ SRS EREZEE
W, KT ARR RN R AR PU RIS, LH
R ABHFEREFRNAZRBORE .. A0CEM 5
FICHEEAR, =YL SR AT E
AT T AR RSO LR, IO
RIPLER M T idie, AT HRE TBRED T
(6] () B FE - B S A R, U RARIRET
H 7% AR SO A BRI B4 . A SCRIBF
FETRAE R T H AR E /MR T %
RAAL, JEXEE— PO A% RIS TEEANIOE
PRI T —E R ER A

S % ik

[1] x4, ZFEE, BIF. % 540 tEERNTEFEENL
FHEE]. NiESLIE, 2007, 24(3): 1786-1788: 423-427.

[21 XIEEE, @R, Haldk, . oot SR A E S
FRAFEE, WAL, IHARLL. HiEE ). EX3piE, 2007, 23(2):
101-102.

[3] A&, &%, kE, FERRRERMNETFEERE%
B[] A HrERREIHR, 1996, 15(4), 56-58.

[4] T&HEE, X0HE, kEH, % BOCHESTAENEKEDEWRE
VWK EE[T]. TR,

[5] ®EEx, XSGE, EEK . FBESELE. JOuRicHERS
Pk B R E L RIAFED]. SE¥4R, 2005, 25(5): 687-690.

[6] BEEEK, RERK, KiE, %. ZEHTOOLRRIERY]. BF
540F48EY¥R, 2007, 24(1): 101-105.

[71 2FR, X%, @R, % ZEEROTEOGERF K] AF



R, % HEABRBNTOOLESE

(8]

[

4R, 2003, 32(11): 1371-1374.

Kin, BRERK, REE, % PESTFREENHFAD]. ¥
AR, 2006, 32(1): 11-13.

FEEH, R\, g EEEIM]. JbR: R KFERR

#t, 1995: 101.
[10] &FM, Ags, EYPEFEM]. b, BEHE LR, BE
- HEE AR KRR AL, 2000: 297.



20084 12 A 27 H I EB=ZREVWEFNT ¥ FES T BIst

Dec.27, 2008 Third Jiangsu Biophotonics Annual Meeting Nanjing, Jiangsu

i — =B E IR R A IE T A R
BT, %= E, ok 1, X %20

(MM YRS 7 TR ¥R, ThREHRMT, 221116)

B E: AT, ZRAL. 9 — ZRERR S A RS TOOGE MR P RO, 25RA1280nm
AR R AT R — KR, BERSTIEE A T330nmfY5 . RAE BRI O MTE AR A T %R &3

B, S RERERRN AAA,, —A,,) » SREVYAL = 60nm M FHFNBELTIRA; AW

PP IR BEAR T, HRIL PO AR AL R R X R . Pl M =REUILR SRR 2O bR A S
AA =38nm B, FykyFEILFAMEAAr F283nm, =HFUKALF319nm, Fik— =REUIKIR S0+ R NS A
A1, DR AT CABEAT AR e ok b & =R WU . L3R4 REEJ Wk b 2 1 LA A = SR U R S i
M ENS%.

X8i7: FPRLE: ik =REK: ZEAM
FESHES 0433.3 X#kFRiIZES A

Studies on the Fluorescence Spectral Characteristics of Milk Powder

and Melamine

YANG Cheng-Fang, LI Lei, ZHANG Feng, LIU Ying”
(College of Physics & Electronic Engineering, Xuzhou Normal University. Xuzhou 221116, China)

Abstract: The steady state fluorescence and synchronous fluorescence spectral characteristics of milk powder,
melamine and the mixture of milk powder- melamine are investigated respectively. UV light of 280nm was chosen as
the excitation light to irradiate milk powder-water solution and the emission peak at 330nm was observed. The

constant-wavelength AA(4,,, — A,, = constant) was used in synchronous fluorescence spectrometry. While

changing the value of AA , the synchronous fluorescence intensity of milk powder—water solution altered, and the
emission intensity reaches maximum when AA is 60nm. Scanning the synchronous fluorescence of different milk
powder-water solutions withAA = 60nm , the fluorescence intensity changed and the relationship between the
fluorescence intensity and the content of milk power in water solution is lincar. When AA is 38nm, the synchronous
fluorescence spectra of milk power, melamine and the mixture of melamine and milk powder was obtained. The
experiment result indicated that the synchronous fluorescence peak of milk power was at 283nm, melamine was at
319nm. In the milk powder-melamine solutions, there were two peaks of 283nm and 319nm. By which, one can well
distinguish melamine in milk power. The research may contribute to the measurement of protein and the detection of

melamine in the milk.

Keywords: synchronous fluorescence spectrum; milk melamine prote
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Fig. 1 the fluorescence spectrum of milk
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Fig. 2 the synchronous fluorescence spectrum of milk

powder when AA =38nm
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Fig. 3 the synchronous fluorescence spectrum of
melamine when AA = 38nm
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Fig. 4 the synchronous fluorescence spectrum of the
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ORISR — ZEER RS AR
BICHE, BT, %, X %

(BHITTEKFEYE S B F TR¥R, IAAHRMT, 221116)

B B U TEISCEGE R BRI R — ZEEE PO IRIE, 53T LB E S PR RO B
PUANAE AR (A TR & 20 EL B R, M T 9= AL, 45 SRR, TRAIRNTER — Z R e A B R
Pk, HAEAr% 327nm 1 401nm, 43 IR R AEBAEEA A 293nm 1 309nm. 327nm FEGEE ISR BE U
WK EE O SRR AARE, FEREARR AN, RS ERINE, BRAERERR, RE®TS.
WU R EE AR TR G54 i 5 R ERT R Bt 5% .

XBiE: POt WAREIE: SO FOREKX
hESHES (0433.3 XHRFRIZES A

Studying on the Fluorescence Sspectral Characteristics of Saturated
Fatty Acids-Alcohol Solution

ZHAO Wen-Yan', YANG Chen-Fang', LIU Ying'
(College of Physics & Electronic Engineering. Xuzhou Normal University , Xuzhou 221116, China)

Abstract: The fluorescence spectral characteristics of saturated fatty acid—ethanol solution excited by UV light was
studied in detail. The change rule of the fluorescence spectral parameters along with the excitation light and the
concentration was obtained too. There were two obvious fluorescence peaks located at 327nm and 401nm, and the

optimal excitation wavelength of them was 293nm and 309nm, respectively. The fluorescence intensity of 327nm
) appeared the Gaussian distribution with the wavelength of the excitation light. 7 was enhanced

(lzm=327mn m =327 nm

when the saturated fatty acid content changing from 1% to 7%, and then the intensity decreased. At last the emission
mechanism was analyzed in theory. It can provide reference for analyzing the structure and studying the edible value of

IR Fs
Nanjing, Jiangsu

saturated fatty acid.

Keywords: fluorescence; saturated fatty acid; Gaussian distribution; fluorescence-quenching

it

51

H 1 & 3 AR A A2 R A9 R fE S AR A
i B Y, L R L R
faR &Y, s R RS RN R R
Fid. HEBARENRSH BAEMENR. 245
AR R S R BE TR . 25 A AR AR A A2
Ak, EMRETHAIZRAATARIBLETA
et B TR Wbl BRTRRARYE R E 4 —C=C—
XUE S A] 7y MR B B B A A R B R AR, oS
YA AR BT R AT 2 O AR BT (&

SLHARBTERPIATIE (BK2007204) FL 545 #08 TRIBF5 H
(07KJD140208) % i}
AGERIEH E-mail: liuving70@126.com

14

—C=C— X&) MBAMMARE. —BshP
AR R AR TR, LR SRRt s, (B
FERiBR A9 “IRE AR R A EERE” & “Hm=/E"
RFEE ML, &R B K A RE LAY 32 2 R 2>
(41, [ i ] T 6 D A TR 91 A2 LA i O G B
BIHER.

VIRKI RO G o E T YRR A KR, 2
FIRIEIEFFAERIZRIL, XTI A0 AR T MO s R 1 Y
W A4 TR SOE M BRI SURIE R A AR K
SCHRIR T, (AT A SO RIS 6 2 R
WHIL T MG B B — LB AL, i SR



